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(54) A teat apparatus lor electronic components 

(57) A test apparatus (1 ) has a temperature control- 
led chuck (8) which provides good mechanical ctabilrty 
across a wide temperature ran$e- This significantly 
reduces the number of times the probes (9) must be re- 
positioned, and in some cases eliminates such re-pod- 
Honing. The chuck (8) has a support plate (20) which is 
connected to a base plate (35) by pfliajs (40) which 
have a low thermal expansion coefficient This limits 
thermal expansion between the support plate (20) and 
the base plate (35). In addition, the heat transfer means 
Is mounted so that thermal expansion ie accommodated 
internally. 
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Description 

The invention relates to a tact apparatus of the typo comprising a temperature controlled chucK which supports the 
electronic device (such as a semiconductor wafer) under test and directly heata and/or cools the device by conduction. 
The heating and/or cooling la caused by a heat transfer means which te mounted underneath the support plate. Typi- 
cally, the temperature ranges tor testing in such apparatus are In the region of -135°C to -h400 # C. or subsets within this 
range- 

Such test apparatus are described In various publications Including EP 131,375 (Texas Instruments), EP 675.368 
(Tokyo Electron Limited). US 4.870,355 (Therrnonics Inc.). US 4,491.173 (Temptronic Corporation), and EP 69,592 
(Fujitsu). In operation of such apparatus, various probes are placed precisely on the device under test, and micro- 
scopes may also bo used. Spacing between test positions on the device under test are often less than 1 micron. 
Accordingly, excellent accuracy Is required and. further, mechanical stability of the chuck over the temperature range is 
very Important. Where there ie a wide temperature range during testing, the chuck tends to expand and contract by vir- 
tue of thermal expansion and contraction, thus necessitating adjustment of the rracroscopes and probes, This Involves, 
is for example, lifting the probes and then re-sorting the device under test This is a time-consuming exercise which can 
In some instances lead to Inaccuracies and at the very least causes a greater amount of handling of the dorfce under 
test than is desired. . 

It is an object of the invention to provide a test apparatus which provides greater mechanical stability in the chuck 
to minimise or eliminate the need for re-positfonlng of probes and microscopes. 
20 A further object is to provide a greater level of electrical isolation of the device under test than has heretofore been 

the case. ■ 

Another object of the invention fs to provide a test apparatus having a chuck which is of sirrple construction result- 
ing In lower cost production, greater reliability and easier maintenance. 

The invention provides a tenperature controlled chuck for a test apparatus for testing electronic devices, charac- 
us terised In that the chuck comprises > 

a support plate having a device-contacting upper surface; 

a baseplate mounted below the support plate; 

means for connecting the base plate to a test apparatus; 

a connector having a low thermal expansion coefficient Imercomecting the base plate and the support plate to pro- 
vide a rigid structure ol the support plate, the connector, and the base plate, 

a heat transfer means mounted between the support plate and the base piaie; 

mounting means for the heat transfer means comprising means for accommodating expansion of the heat transfer 
means internally within the rigid structure. 
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By providing the rigid structure es descrfced, low thermal expansion between the base and support plates, and the 
mounting means described, there is both little overall thermal expansion of the structure and little or no distortion of the 
structure caused by the heat transfer means. The chuck is therefore thermally stable and the absolute position of the 
device under test cttanges very Utile. Tbte is a very simple way of solving a problem which has proved to cause many 
4S difficulties in practice, various materials may be used for the connector to achieve a low thermaJ expansion. Invar*" te 
one material which has been found to be particularly suitabfe. The coefficient of thermal expansion Ic preferably less 
than 4.0 x KrVC. 

In one embodiment, the connector comprises a set of pilars secured to the base end support plates. 
Preferably, the pillars are arranged symmetrically with respect to the support and base plates. 
so In another embodiment, the connector has a thermal expansion coefficient less than 3.0 x 10*/*C. 

In one embodiment, the mounting means is resilient and supports the heat transfer means in spaced-apart rela- 
tionship with the base plate. 

Preferably, the mounting means mounts the heat transfer means on the connactor. and the connect or comprises a 
set of pillars rigidly secured to the base and support plates, and In one embodiment, the mounting means comprises 
55 spring washers to provide resilience to urge the heat transfer means against the support plate. 

In one embodiment, th connector comprises a set of pHlars and the mounting means and the connector have a 
high electrical Impedance, in excess of 10 12 Ohms, and in another embodiment, the mounting means comprises a set 
of electrically insulating washers around the pillars. Preferably, the insulating washers ar of ceramic material. 

In another embodiment, the neat transfer means enffogoe tn« support plate vie thermal gr**e«. 
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Preferably, the heat transfer means comprises heating and coding means mounted aDove a hem sink and corv 
nected thereto by thermal grease. 

In another embodiment, the heating and cooling means comprises a set of Peltier cells. 
Preferably, the eupport plate la of aluminium material. § , 

Preferably, the support plate is coated with an inert coating to prevent cross-contamination with a device under test. 
In one en±xx*ment« the base plate is of aluminrum material. 

In a further embodiment, the mounting means comprises a defermabto pan of the base plate supporting the heat 
transfer means whereby the defbrmable part distorts locally upon thermal expansion of the heat transfer means without 
causing distortion of the rigid structure. ^ 

in the latter emtjodiment the base plate comprises a heat sink also forming part of the heat transfer means. 

In afurther embodiment, the mounting means corpses a resident part of the heat transfer means accommodating 
by comprMsbn expansion of other parts of the heat transfer means. ^ 

in one aspect, the Invention provides a temperature controlled chuck for a test apparatus for testing electronic 
devices, the chuck comprising 



a support plate having a device-contacting upper surface; 

a base plate mounted below the support plate; 

20 means for connecting the base plate to a test apparatus; 

a connector having a low thvmal expansion coefficient and comprising a set of pillars interconnecting the base 
plate and the support plate to provide a rigid structure: and 

25 a heat transfer means mounted between the support plate and me base plate; and 

a resJGent mounting means supporting the heat transfer means in spaced-apart relationship with the base plate for 
accommodating expansion of the heat transfer means internally within the rigid structure. 

30 In another aspect, the invention provides a temperature controlled chuck for a test apparatus for testing electronic 
devices, the chucfc comprising ;- 

a support plats having a device-contacting upper surface; 

36 a base plate mounted below the support pltte; 

means for connecting the base plate to a test apparatus; 

a connector having a tow thermal expansion coefficient Interconnecting the base plate and the support plate to pro- 
<o vide a rigid structure; 

a heat transfer means mounted between the base plate end the support plate; and 

mounting means for the heat transfer means, said mounting means comprising a doformatole part of the base plate 
45 supporting the. heat transfer means whereby the defomwble part distorts locally upon thermal oxpanslon of the 
heat transfer means without causing distortion of the rigid structura 

In a further aspect the Invention provides a temperature controlled chuck for a test apparatus for testing electronic 
devices, the chuck comprising :- 
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a support plate having a device-contacting upper surface; 

a base plate mounted below the support plate; 

6S means tor connecting the base plate to a teat apparatus; 

a connector having a low thermal expansion coefficient interconnecting th base plate and the support plate to pro- 
vide a rkjid structure; 
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a heat transfer moons mounted betwa nthebas plate and the support plate; and 

mounting means for the heat transfer means, said mounting means comprising a resilient part of the heat transfer 
means for accommodating, by compression, expansion of other parts of the hast transfer means internally within 
s the rigid structure. 

According to a further aspect the Invention provides a temperature controlled chuck for a test apparatus for testing 
electronic devices, the chuck corrprfdng 

iq a support plate having a devica-cxjntacling upper surface; 

a base plate mounted below the support plate; 

means for connecting the base plate to a test apparatus; 

16 

a connector having a low thermal expansion coefficient interconnecting the base plate and the support plate to pro- 
vide a rigid structure of the support ptate, the connector, and the base plate. 

a heat transfer means mounted between the support plate and the base plate; 

20 

mounting means for the heat transfer means comprising means for accommodating expansion of the heat transfer 
means internally within the rigid structure, and wherein the mounting means and the connector have a high electri- 
cal impedance, in excess of 10 12 Ohms. 

25 In another aspect the invention pro/Idas a test apparatus comprising a control unft for controlling the heat transfer 
means, and an Inspection station for supporting the temperature controlled chuck and probes for inspecting devices 
under test. 

The invention will be more clearly understood from the following description of some embodiments thereof, given 
by way of example onty wfth reference to the acconpanying drawings in which :- 

30 

Hg. 1 Is a perspective view showing a test apparatus of the invention; 

Rg. 2 is an exploded perspective view shewing assembly of a temperature controlled chuck of the apparatus; 
as Fig. 3 is a detailed cross-sectional view of the chuck; and 

Figs. 4 and 5 are diagrammatic cross-sectional views of alternative chucks of the invention. 
Detailed Degcrfptfon of the Embodiments 

40 

Referring to the drawings, and initially to Fig. 1 . there is shown a test apparatus of the invention Indicated generally 
by the numeral 1 . The apparatus 1 comprises a test station 2, an electronic controller 3 and a cooling system 4. 

The inspection station 2 comprises a frame 5 having a lower table 6 and an upper table 7. The lower table 6 sup- 
ports a temperature controlled chuck & In a manner whereby it causes it to rotate and also to move In a tranclatlonal 
46 manner. The upper table 7 supports various microscopes 9 and probes 10 for inspection of a device under test when 
mounted on the chuck 8. The apparatus 1 win typically be used for testing of semiconductor wafers. The electronic con- 
troller 3 controls heating of a heat transfer means within the chuck 8. The cooling system 4 provides coolant to a heat 
transfer means within the chuck 8. 

The chuck 8 supports the device under test by way d a vacuum, and directly heats or cools the device by temper- 
so ature conduction through a device support plate of the chuck 8. The apparatus may include an enclosure for the device 
under test and the chuck for the purposes of ensuring that there is no air-borne contamination of the device under test, 
or condensation at low temperatures. An important aspect of the invention is the fact that there is excellent mechanical 
stability of the chuck 8 across the temperature range of operation so that the device under ted remains in much the 
same absolute position, thus considerably reducing or eliminating the requirement tor re-positioning the probes and 
55 adjusting the microscopes. Another important aspect is the fact thai the device under test is electrically isolated, and 
therefore earth leakag does not occur. 

.Referring now to Figs. 2 and 3, the manner in which the above features are achieved ar described in detail. The 
chuck 8 comprises a supp rt plate 20 of aluminium material and having a fiat upper surface for support of the device 
under tost. The support plate 20 hae thrcro cone ntric circular groove© 21, «ach for lndop«nd«ntfy applying auction to 
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the device under test by virtue of euction lines 22. The support plate 20 is gold plated to ensure that there is little or no 
crosa-contamlnstion between the plate 20 and a device under test 

Mounted beneath the support plate 20. there ia a heat transfer means, In this embodiment comprising a set of four 
Pettier or thermoelectric cells 25 and a heat sink 30. The Peltier, cells 26 are capable of both heating and cooling the 

£ support plat 20, depending on the polarity of applied voltage. The cells 25 are mounted on the heat sink 30 via thermal 
grease. The cede 25 are each connected by leads 26 to the electronic controller 3. The heat sink 30 is a hoflow chamber 
having a high internal surface area provided by internal pillars and contains coolant supplied by cooling tubas 31 from 
the ooollng system 4. The purpose of the heat sink 30 te to thermally isolate the lower part of the chuck 8 while the cells 
25 are healing, and to provide a relatively low temperature reference when the cells 25 are cooling. 

to The chuck 6 also comprises a base plate 35 of aluminium material and having a set of five through-holes 36 in reg- 
istry with corresponding through-holes 37 in the heat sink 30, These holes are also in registry with sockets in the lower 
side of the support plate 20. The base plate 35 also conpnses is set of lower apertures forming a means for connection 
to the Inspection station. 

The chuck 6 also comprises a set of five connectors, namely pillars 40 which rigidly corned the base plate 35 to 
Tfi the support ptate 20 to provide a rigid structure. Each pillar 40 comprises a shank 41 which engages the bass plate 35 
and the support plate 20. They also each comprise a spacer 42 In the form of a bolt head mounted above the base ptate 
35. A spring washer to provide resilience Is mounted above the spacer 42, and this in turn supports a ceramic washer 
45, upon which the heat sink 30 is mounted. These components form a mounting means for the heat sink 30. Eqch pillar 

40 also comprises a lower fastening screw 46 which protrudes upwardly through the base plate 35 to engage within the 
20 shank 41 . Direct contact of the pillar with the base plate 35 Is avoided by use of ceramic washers 47 and 46. The shank 

41 and the spacer 42 are of Invar™ material. This material has a low coefficient of thermal expansion which in this 
embodiment is 22 x IQrVC. It has an inflection point of 19VC. a Curie temperature of 279*C, and a melting point of 
1427*C. The chemical composition of this material is as follows :- 

2S 
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In general, the pillars should have a thermal expansion coefficient of less than 4.0 x 10^/°C and the value Is pref- 
erably less than 3.0 x 1 0' 6 fC. 1 

Finally the chuck fi comprises a polyimide protective shroud 50 which surrounds the side edges of the base plate 
35. the heat sink 30, the cells 25 and the support plate 20. 

40 Ae described above, the combination of the support plate 20, the pittare 40 and the base plate 35 provide a rigid 
mechanical structure mounted on supports of the inspection station. Aa shown in Fig. 3, there Is a space between the 
heat sink 30 and the base ptata 35. In addition, the heat sink 30 fs resiliency mounted on the base plate 35 via the pillars 
40. This resilient mounting urges the cells 25 against the underneath surface of the support plate 20 to provide for effec- 
tive heat conduction. A layer of thermal grease is applied between the thermoelectric calls 25 and the support plate 20 

45 and also between the modules 25 and the heatsink 30 so thai there is affective heat transfer with accommodation of 
mutual thermal contraction and expansion. 

in operation, a semiconductor wafer is placed on the support plate 20 and a vacuum is applied to the lines 22 so 
that the wafer Is held in place by vacuum through the grooves 21 . The probes 9 are then positioned as desired for both 
electronic and visual inspection of the device as Its temperature is controlled through a wide range, for example -65*C 

60 to +135°C, During heating, the appropriate voltage is applied to the cells 25 so that their top surfaces heat and there is 
heat conduction through the support plate to the wafer. While this is happening, coolant at a temperature in and around 
room temperature is supplied to the heat sank 30 so that the base plate 35 and parts of the inspection station under- 
neath It are permanently isolated from this heat. This helps to ensure long term reliability of the apparatus arid presents 
thermal expansion of parts below the heat sink 30. 

55 Aa the temperature is increased, the cells 25 and the heat sink 30 expand to some extent The cede 25 will remain 
in contact with the support plate 20 by virtue of the pressure which is applied upwardly by the spring washers 43. 
Accordingly, any thermal expansion will be dcavnwardly-directed within the space between the heat sink 30 and the 
base plate 35. Therefore, there will be n mechanical pressur applied by the heat transfer means to the support 
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plate4>illare/base plate rigid structure. Further, because of their low coefficient of thermal expansion, the length of the 
pillar* 40 changes very little and the structure is verall quite stable. , 
The heateink30 also removes heat from the ceila 25 during cooling. During cooling of the wafer, the heat transfer I 
means wiH contract to some extent, however, the cells 25 of the heat transfer means will remain in contact wtth the sup- j 
port plate 20 by vtrtue of the pressure applied by the spring washers 43. 

Another important aspect of the invention is the fact that the chuck does not provide an earth leakage path to the 
device under test because the ceramic washers 45, 47, and 48 have a very high Impedance, in this embodiment 10 1 
Ohms. Thus, because the only physical connection between the support plate 20 and the rest of the chuck 8 and indeed 
the inspection station 2 is via ceramic washers, the device under test is electrically Isolated. In general, the impedance 
of the pillars should be at least 10 ia Ohms. 

Regarding the mechanical stability of the chuck, it hers been found that there Is an overall expansion in the vertical 
direction of less than 0.025 mm throughout the temperature range of -65 # C to +135 , C. Because of this very small over- 
all movement, probes and microscopes can be mounted in piece for a much wider temperature range than has hereto- 
fore been possible. The new design significantly improves testing quality and reduces time over current designs which 
have thermal expansion in the region of 0,2 mm over the same temperature range. 

It Is not essential that tho heat transfer means 1$ mounted on the base plate, either directly or via pillars. The heat 
transfer means may alternatively be suspended from the support plate and such an arrangement is described In Fig. 4. 
In this embodiment, there is a chuck 100 having a support plate 101 and a base plate 102 which is connected to the 
support plate 101 by a sat of pillars 103 having a low thermal expansion coefficient A heat transfer means comprises 
a set of Peltier cells 1 04 and a heat 6ink 1 05. The heat transfer means is secured to the underneath of the support plate 
101 by a mounting means, namely a set of fastening screw* and spring washers 106. Again, there is a space between 
the heat transfer means and the base plate 102 to accommodate thermal expansion of the heat transfer means within 
the rigid structure. Further, there is little thermal expansion between the support and base platee by virtue ol the pillars 
1 03, which have a low thermal expansion coefficient Because the heat transfer means is secured to the underneath of 
the support plate 101 by the fastening screws and spring washers 105, there wilt always be direct physical contact for 
heat conduction. The pillars 103 may be of a high impedance material, or alternatively may be connected to the base 
plate or the support plate by high-Impedance fasteners. As far the chuck 8. there is always physical contact of the heal 
transfer means with the support plate, and thermal expansion w downwartiy-directed within the space between the 
heat sink and the base plate. 

The invention is not limited to the embodiments hereinbefore described, but may be varied in construction and 
detail. For example, the connector between the base and support plates need not necessarily comprise a set of pillars 
and may be in the form ol an annular connector. TJie support plate need not necessarily be plated with gold • it may be 
of any suitable material plated or non-plated which prevents aoss-contamination. It may, for example, be aluminium 
plated with platinum, or H may be ol brace and not plated. 

In the embodiments hereinbefore described, the mounting means for the heat transfer means intemafly accommo- 
dates expansion and prevents expansion/distortion of the rigid structure by providing a gap between the heat transfer 
means and the base plate. However, as 6hown in Fig. 5. such a gap may not exist In this drawing, a chuck 119 has a 
support plate 120, a base plate 121 and Invar™ pillars 1 22 connecting them together- A heat transfer means comprising 
hesting/cocrtinQ cells 123 and a base plate 121 are provided, the base plate 121 also acting as a heat sink directly con- 
n acted to the cells 123. The pillam provide a high electrical Impedance by way of ceramic washers 1 24. In this embod- 
iment, the rigid structure comprises the support plate 120, the pillars 122, and the outer walls of the base plate 121 , the 
latter having connecting means namely screw-holes for connection to the inspection station. The top central part of the 
base plate 121 is deformaWe and accommodates expansion of the cefts 123 as shown by interrupted lines without 
affecting the rigid structure. 

It Is also envisaged that the heat transfer means may have a resilient part which transfers heat, but also accommo- 
dates expansion of other parts of the heat transfer means. In this embodiment, the base plate can be totally rigid • both 
internally and externally. Such a part of the heat transfer means may comprise a thermally conductive compressible 
foam. Such a foam may be mounted between thermoelectric cells and the support plate, or between the cells and the 
base plate. Again, the important point Is that the heat transfer means does not cause expansion or distortion of the rigid 
structure and expansion is accommodated internally with very little effect on the absolute position of the do/ice under 
lest. 

Claims 

1 . A temperature controlled chuck for a teat apparatus for testing electronic devices, characterised in that the chuck 
comprises :* 

a support plate (20, 101, 120) having a device-contacting upper surfac ; 
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a base plate (35,102,121) mounted below the support plate; 
means for connecting the base plate to a test apparatus: 

5 a connector (40,1 03, 122) having a low thermal expansion coefficient interconnecting the base plate and the 

support ptate to provide a rigid structure of the support plate, the connector, and the base plate, 

a heat transfer means (25,30.104,105,123,121) mounted between the support plate and the base plate; 

10 mounting mains (40,106,121) for the heat transfer means comprising means for accommodating expansion of 

the heat transfer means Internally within the rigid structure. 

2. A temperature controlled chuck ea claimed in daim 1 , wherein the connector comprises a set of pillara (40,1 03,1 22) 
secured to the base and support plates. 

is 

3. A temperature controlled chuck as cfqlmed In daim 2, wherein the pitlam are arranged symmetrically with respect 
to the support and base plates. 

4. -A temperature controlled chuck as claimed in any preceoSng claim, wherein the connector has a thermal expansion 
?o coefficient less than 3.0 x10"Vc. 

6. A temperature controlled chuck as claimed in any preceding claim, wherein the mounting means (40) is resilient 
and supports the heat transfer means (25.30) in cpaced-apart relationship with the baee plate. 

2s 6. A temperature controlled chuck as claimed in dalm 5, wherein the mourning means (40) mounts the heat transfer 
means on the connector, and the connector comprises a set of pi Oars (40) rigidly secured to the base and support 
plates. 

7. A temperature controlled chuck as daimed (n claim 6, wherein the mounting means corrp rises spring washers (43) 
30 to provide resilience to urge the heat transfer means against the support plate (20). 

8. A temperature controlled chuck as claimed in any prececfing claim, wherein the connector comprises e set of pillars 
(40) and the mounting means and the connector have a high electrical impedance, in excess of 10 12 Ohms. 

as g. A temperature controlled chuck as claimed in claim 6, wherein the mounting means comprises a sat of electrically 
Insulating washers (45,47.48) around the pliers. 

10. A temperature controlled chuck as claimed In daim 9, wherein the insulating wash are (45,47,43) are of ceramic 
material. 

40 

11 . A temperature controlled chuck as claimed in any preceding daim, wherein the heat transfer means (25) engages 
the support piste via thermal grease. 

12. A temperature controlled chuck as daimed In any preceding daim, wherein the heat transfer means comprises 
<& heating and coaling means (25) mounted above a heat sink (30) and connected thereto by thermal grease. 

1 3. A temperature controlled chuck as claimed in claim 1 2, wnerem tha healing and cooling means comprises a set of 
Peltier cells (25). 

so 14. A temperature controlled chuck as claimed in any preceding daim, wherein the support plate (20) is of aluminium 
material. . 

1 5. A temperature controlled chuck as claimed in daim 14, wherein the support plate (20) Is coated with an inert coat- 
ing to prevent cross-contamination with a device under test 

' 55 

16. A temperature controlled chuck as daimed in any preceding claim, wherein the bas ptate (35) is of aluminium 
material. 
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17. A temper*** controlled chuck as claimed in any of claims 1 to 4, wherein the mounting means comprises a 
deformable part of the base plate (121) supporting the heat transfer means (23) whereby tha deformable part dis- 
torts locally upon thermal expansion of the heat transfer means without causing distortion of tha rigid structure. 

s 18. A temperature controlled chuck as claimed In claim 1 7, wherein said base plate (121) comprises a heet sink also 
formlnQ part of the heat transfer means. 

1 9. A temperature controlled chuck aa claimed In any of claims 1 to 4, wherein the mounting means comprises a rep- 
lant part of tha heat transfer mean* accommodating by compression expansion of other parts of the heat transfer 

to means. 

20. A temperature controlled chuck for a test apparatus for testing electronic devices, the chuck comprising > 

a support plate (20,101) having a device-contacting cpper surface; 

a base plate (35,102) mounted beta* the support plate; 

means for (40.103) connecting the base plate to a test apparatus; 

so a connector having a low thermal expansion coefficient and comprising a set of pillars (40> 1 03) Interconnecting 

the base plate and.the support plate to provide a rigid structure; and 

a heat transfer means mounted (25.30,104,1 05) between the support plate end the base plate; and 

gs a resilient mounting means (40,1 06) supporting the heat transfer means in spaced-apart relationship with the 

base plate for accommodating expansion of the haat transfer means internally within the rigid structure, 

21 . A temperature controlled chuck for a test apparatus for testing electronic devices, the chuck comprising > 
30 a support pfate (120) having a device-contacting upper surface; 

a base plate (121) mounted below the support plate; 
means tor connecting the base plate to a test apparatus; 

35 

a connector (122) having a low thermal expansion coefficient Interconnecting tho base plat© and the support 
plate to provide a rigid structure; 

a heat transfer mesne (123) mounted between the base plate and the support plate; and 

40 

mounting means ( 1 21 ) for the heat transfer means, said mounting means comprising a deformabie part of the 
base plate (i 21 ) supporting the heat transfer means whereby the deformabie part distorts locally upon thermal 
expansion of the heat transfer means without causing distortion of the rigid structure. 

45 22. A temperature controlled chuck as claimed in claim 21 , wherein tha base plate (121) comprises a heat sink for the 
heat transfer means, 

23. A temperature controlled chuck for a test apparatus for testing electronic devices, the chuck comprising > 
so a support plate having a device-contacting upper surface; 

a base plate mounted below the support plate: 
meana for connecting the base plate to a taet apparatus; 

a connector having a low thermal expansion coefficient interconnecting the base plate and the support plate to 
provide a rigid structure; 

a heat transfer means mounted between the base plate and the support plate; and 
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mounting means tor the heat transfer means, said mounting means comprising a resilient part of the heat 
transfer means 1or accommodating, by ccmpr ssion, expansion ol other parts of the heat transfer means Inter- 
nally within the rigid structure. 

24. A temperature controlled chucKfor a test apparatus tor testing electronic devices, the chud< comprising 
a support plate (20,101 ,120) having a device^ontactingipper surface; 
a base plate (35,102,121) mounted bekw the support plate; 
meona fer connecting the base plate to a test apparatus: 

a connector (40,103.122) having a low thermal expansion coefficient interconnecting the base plate and the 
support plate to provide a rigid strumre of the support plate, the connector, and at least part of the base plate. 

a heat transfer means (25,30,104,105,123.121) mounted between the support plate and the base plate: 

mounting means (40,106.121) for the heat transfer means comprising means for accommodating expansion of 
tfie heat transfer means internally with the rigid structure, and wherein the mounting means and the connector 
so have a high electrical impedance. In excess of 10 12 Ohms. 

25. A test apparatus (1 ) comprising a temperature controlled chuck (6) as daimed In claim 1 . a control unit (4) for con- 
trolling the heat transfer means, and an inspection station (2) for supporting the temperature controlled chuck and 
supporting probes (10) for Inspecting devices under test 
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